Introduction
The development of advanced treatment delivery techniques such as IMRT and rotational therapy has called for comprehensive quality assurance procedures in the clinical routine. In addition to the pretreatment plan dosimetric verification, the permanent compliance of the treatment delivery with the planned one has to be guaranteed for the whole course of the therapy which may be extended over several weeks. The DAVID system (PTW-Freiburg, Germany) is an in-vivo dosimetry system capable of continuously monitoring the treatment deliveries throughout all fractions [1] . The system consists of a translucent multiwire ionization chamber, permanently placed in the accessory holder of the treatment head, directly downstream of the MLC and the reticle. Each wire is exactly adjusted along the midline of its associated leaf pair, thereby generating a signal proportional to the leaf pair aperture. This system has been successfully implemented in the clinical routine to monitor all IMRT treatment deliveries in our clinic [2] . The reading of each single channel of the DAVID chamber is proportional to the integral of the ionisation density along the detection wire in question. The signal recorded by each wire is mainly owed to the secondary electrons originating from the front and back plates irradiated by photons passing the leaf pair opening associated with this wire. However, secondary electrons with an origin in other parts of the front and back plate within the irradiated field, scattered within the plates and moving laterally in the air gap, also contribute to the signal of this wire. Thus, the lateral transport of secondary electrons influences the lateral resolution function of the DAVID chamber. This effect can be characterized by measuring the responses of all detection wires when only the leaf pair associated with a single wire is opened. Once the lateral response function is known, it is possible to calculate the true photon fluence profile from the measured signal profile by a deconvolution algorithm.
Material and methods
Two versions of DAVID chambers DAVID 58 and DAVID 160 , designed either for the Siemens MLC which has 29 leaf pairs (MLC58, Siemens, Concord, CA, USA) or for that with 80 leaf pairs (MLC160, Siemens, Concord, CA, USA) respectively, have been investigated. Figure 1 shows the lateral response functions f ξ (x) measured with DAVID 58 and DAVID 160 , both at two photon energies. Here ξ is the running number of the wire whose associated leaf pair is opened, and x is the running number of all signal wires whose signals are recorded. The measured signal profile S(x) of the DAVID system in the x-direction is regarded as the result of the convolution of the true photon fluence profile P(x) with the lateral response function f ξ (x). For each given detection wire, this function was measured while only the MLC leaf pair directly above this wire was opened, and was stored as a look-up table labeled by number ξ. The measured lateral response functions f ξ (x) were then used in an iteration algorithm to calculate the true photon fluence profiles P(x) from the measured signal profiles S(x). The iteration process consists in a sequence of approximations P n (x) which quickly converges towards the desired true P(x). Each approximation P n (x) is numerically convolved with f ξ (x) and from the comparison of the result with S(x), the next approximation P n+1 (x) is derived. Figure 2 illustrates the reconstruction of the true fluence profiles P(x) from the blurred signal profiles S(x) of an IMRT segments with the DAVID 160 chamber. After the deconvolution, the fine structure of the fluence profiles is restored. The changes in the measured signal profiles and in the deconvolved fluence profiles due to artifially introduced leaflet errors are indicated by the arrows. The magnitudes of the measured signal deviations at the detection wires directly associated with the leaflet errors and at the next adjacent wires are at the limit of visibility, whereas after the deconvolution the associated detection wires clearly show the leaflet errors, and the adjacent wires exhibit no sign of the errors. 
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The iterative deconvolution method is able to eliminate the blurring of the DAVID chamber 1D signal profiles due to the lateral transport of scattered electrons in the walls and in the air gap of the chamber. The lateral resolution of the DAVID system has been improved, and its error detection efficiency has been enhanced by a factor of about 2. (upper panel: ξ = 9, 19 and 29; lower panel: ξ = 16, 40 and 65) 
